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(54) CrQp metering device 



(57) A crop melering device measur<*5 
by volume the desn crop yield of a 
combifie harvester Jufing harvesting, 
wherein a trap 40 It^'^ated ir. the dear^ 
crop f)aw to build up e hf of c»eah 
crop, and 9 pdddte wheet 46 of 
ar>dl090us device successively re*e«i^pC£ 
known volurrieiii of crop ai a cJ"» 
tend$ tomainiain a predetef^r i 
head of crop above th* ir^ - t;of 
50 detefnninesi when ihc r «. rop 
has buHf up to the pfoo< : < r.-d level, 
iand !nit*$te$ successive op&rai*orj5 of 
the wheel or artaiogous crop 

releasing device. The volurnes released 
are coui.te^i by a switch 52 o» the liKe to 
determine yield in rolan'on to time or 
harvested area. A weighii-* ;. oevice 
(nO). fig. 6 (not show. :.yt>e 
incorporated to en.-: . - on-boarci 
corrtputer to effect . ..M'jf"e-io-we;;^hi 
conversion. 
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SPECIFICATION 

CfOP metering device for combine herv^sters 

S This iiwention relates xo a crop moiering device for 
coinbine harvesters. 

When a crop »s harvested with a combine harves- 
ter, the operator is not readily able to determine the 
amount of clean crop being gathered in relation 
10 either to the area of ground being covered or the 
time being spent. This can only be determined sub- 
sequently, by physically weighing the crop obtained 
over a measured acreage during a given period of 
time. The only assistance given in thi$ respect is by 
1 5 an area indicator, which is provided in some com- 
bine harvesters lo provide a cumulative measure of 
the acreage which has b^n harvested. 

At the present time, however, with various aids in 
the way of fertilisers and weed, pest and disease 
20 controllers available to farm management, it is very 
frequently required to subdivide the total area of the 
crop into srr.alfer areas, e.g. by use of tramtining 
techniqve^. which smaller areas are treated differ- 
ently from one another to test the effect of differing 
25 amounts and differing types of chemical aids. The 
results of differing treatroents can only pro^jer ly bO 
assessed by the crop yieio, but with existing crop 
measuring techniques it is extremely difficult for a 
farmer accurately to determine by experiment the 
30 treatment or treatments which are best suited ;o his 
land and farming methods^ 

In The prior art, U.K. Specification No. 137871 5 dis- 
closes an arrangement in which, for example by the 
use of collecting containers togethe" with sensors 
35 for measuring the exients of fining thereof, the quan- 
tity of harvested material is compared with the quan- 
tity ejected to waste. Anatogous?y. In U.K. Specifica- 
tion No. 1270535 two compartments are alternately 
supplied with grain for pred«termined periods end 
40 optical sensors are used to rfeiect the extents to 
which the compartments ere filled. 

According to the present invention, there is pro- 
vided a crop metering device for combine harves- 
ters, located in the clean crop flow from the sieve 
45 pan up to the tank, and comprising a trap for creating 
the build-up of a head of clean crop, ajensorjsit 
demrminin n when the head has buiU-upto aja i£^ 
'HeTe fmined iax^t. means responsive to saiOsenscr 
"TcTrnRiating release of crop from the built-up head 
SO thereof at a known rate, and means for relating the 
kno wn rste Of release to the maintenance of the head 
5t said predetermined level in order to measure the 
.^rnounT of crop being harvested by volume. 

in d preferred arrangemeni. a compartment of 
predetermined volume is filled by the head of crop, 
this predetermined volume is released under the 
control of !he sensor, and the successively released 
predetermined volumes are counted. Conveniently. 
5 pa^Jrile wheel may be divided In segments to form 
60 a succession of said compartments of known vol- 
ume. 

It is alternatively possible to use a device r-uich as 
an auger to release crop from $ hesd for a time 
perio^i initiated by the level sensor. Since with The 
6t head of crop behind it, the auger will always opt r aie 



full, the volume of crop released by the auger in a 
measured time period is also known. The auger may 
always be driven for the same time period, selected 
short enough to ensure that the auger atways runs 

70 full; ahernaiively a second low level sensor may 
switch off the auger when the head of crop falls to a 
second, lower, predetermined level. 

The above-described invention essentially differs 
from the prior art methods for measurement of har- 

75 vested crop (corn, legumes or herbag* seed in par- 
licuiarl. by metering the dean crop by volume as it is 
released from a trap adapted to maituain a head of 
said crop. 

Conversion of volume to weight can be effected by 

80 manually v^ighing a given small volume of crop and 
proportionately scaling the volumeiricoutput of the 
metering device, This conversioT> may be effected 
electronically by feeding the preliminary weight 
measurement into a calculator. Alternatively, in 

35 accordance with another aspect of the :.-ivention, th s 
volume to weight conversion may be effected auio- 
maticaliy by weighing the small volume of crop 
within the harvester itself and feeding this output 
into a calculator which already receives the vol- 

90 umetric measurements from the metering device. 
Thus, in accordance with this aspect of the present 
invention, a portion of the clean crop flow is diverted 
into a weighing device which comprises a chamber 
of known volume which is filled with the crop, a load 

9S cell at the bottom of the chamber to provide an out- 
put signal for a preci-. 'ermined time period while ih^ 
chamber Is full, means for integrating said output 
signal to derive a measure of the weight of the crop 
in the filled chamber, and means for releasing the 

; 00 crop from said chamber back to the ctean crop flow 
after completion of the predetermined measuring 
period. 

In a preferred arrangement, the chamber is sus- 
pended to load the weight of the chamber on to the 

' OS load cell, which is zeroed for the weight of the 

chamber when empty. Less desirably, the load cell 
may be loaoed under a suspended bottom plate to 
the chamber, in which case a roller mounting d the 
complete chamber mey be retained to reduce sen- 

1 ^0 sitivity of the device to vibration. 

Preferably, a static volume of crop is maintained in 
the weighing chamber during the penod of meas- 
urement. and to this end the chamber may include a 
high level, chamber-full, sensor snd a low ievet. 

1 1 5 chamber-empty, sensor, ^f\<^9 top inlet lo and a bot* 
torn outlet from the chamber may be controlled by a 
shutter means activated by the sensors. The high 
level sensor can also conveniently be used to initiate 
the measuring period, while opening of the bottom 

120 .outtet may be controlled *^y a signal fed back from 
the integrator at the end of the measuring period. 
This period may be as little as a few seconds, or may 
be a number of minutes 
The automatic weighing device enables the user 

1 25 regularly to moniior the weight ot crop being har- 
vested, which can vary from one time to another 
owing, for example, lo van/ing moiSiUre content, 
which can cause one volume of cropto weigh diMer- 
ently to a subsequent equal volume. 

■!30 Conveniionally. corn measurements are based on 
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' d moisture content of 16% or (ess. Thus, according to 
another aspect of the invention, the weighing 
chamber may inciude an electrical resistance pad for 
measuring the moisture content of the corn static in 
5 t he Cham i>er<Ju ring thameasurenwnt period. The 
resistance pad n^ay provide an Output signal fed to 
the calculaior receiving the output of the integrator 
in order to supply a moisture content correction 
thereto. 

10 ft is er^visaged that the crop metering device of the 
invention will be applied to a harvester also equip- 
ped with a ground area indicator and a mini- 
cort^puter will be provided in the cab with a read-out 
which will make available, in addition to the area 
15 indication, indications of any one or more of the 
cumulative crop volume and/or weight, the cumula- 
tive volume and/or weight per unit ground area, the 
current (i,e. running) volume and/or weight per unit 
ground area, and the area and crop votume and/or 
20 weight harvested per unit time. 

Further features of the invention will be apparent 
from the following description of some practical 
embodiments of the invention, referring to the 
accompanying drawings, in which: 
35 Figure t diagrammatirally indicates the lay-oui of 
a typical combine harvester; 

Figures 2. 3 and 4 respectively show three ditfeting 
embodiments of the volume metering device of » he 
invention in diagrammatic form; and 
30 Figure 5 shows a weighing device attached to one 
side of a volume metering device. 

In the typical harvester of Figure 1. the crop is cut 
t>y a front cutter assembly 10 including a cutter baf 
12, which can be retracted upwardly to Stop h^.vts;- 
35 ing when necessary, e.g when the harvester turrr- 
ing ai the edges of a field or is being manoeu . rc<i 
The cut crop is taken to a thresher 14, thence droc' 
ping on to a shaker assembly 16 leading rearwarc; , 
to an upper sieve 18 from which the clean crop drops 
40 through a lower sieve 20 {sieve pan) on to a mai 
elevator 22 which lifts the clean crop to an exit from 
which the crop falls into a reservoir 24 (tank). Par* 
tiaily cleaned crop not passing through the first pun 
of the upper sieve 1 8 passes to a larger mesh sieve 
45 25 from which this material fails onto a secondary 
conveyor 26. which also receives partially cleaned 
crop rejected by the sieve pan 20« whence this mater- 
ial is recycled through the thresher 14. A blower 28 
below the sieves blows chaff orlrfce lightweight 
SO rejected material out of an exit at the rear ot the 
harvester. 

The metering device of the present invention can 
t>e located anywhere in the clean crop flow between 
the sieve pan 20 and the tank 24, i.e. berween the 

55 sieve pan 20 and the main elevator 22, at a break in a 
two-part main elevator 22, or between the exit from 
the main elevator 22 anii the tank 24. tn figure 1« thd 
metering device, generally referer c^d 23, is shown 
located at the top of the main elevator 22 above a 

60 ^ank elevator 25. 

It is proposed that the crop metering device wt!l be. 
used with an area indicator, conveniently of a con- 
ventional kind which comprises a revolution sensor 
30 on a rear wheel of the harvester, a computer/ind)- 

65 cator (e.g. a counter with digital read-oui) in the i^mb 
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32 which can be^l^grammed for cut width, and an 
on>off cutler bar sensor 34 operative to interrupt area 
measurement when the cutter bar 12 is raised. 
One emlx)diment of the metering device of the 
70 invention is shown in Figure 2. This device, generally 
designated 36. has a vertical inlet chute 38 receiving 
the total flow Of clian crop f'om the direcfion of the • 
sieve tank (e.g. at the main elevator outlet), a cylin- ; 
drically shaped trap 40 fed through the inlet chute i 
75 38. and an outlet chute* 42 discharging released and 
metered crop into or towards the reservoir tank (e g^' 
via the tank elevator). The crop 44 is netered by the t 
combination of a paddle wheel or rr^ary vane ^ 
assembly 46 within the cylindrical trap 40. which 
80 vane assembly subdivides the trap into a plurality of 
equal compartments or segments 4S^ together with a 
pressure sensor 50 (preferably one on each side) in 
the inlet chute 33. The vane assembly 46 is driven in 
rotation (by a belt drive or other mechanical, eiectri- 
85 cal or hydraulic transmission taken or derived from a 
power take-off on the harvester! only when the prefix 
sure sensor 5P is operatively switched on due to the ^ 
pressure of crop accumulated in the iniet chute 3§. J. — 
When the vane assembly 46 is driven, one or more = 
90 compartments 43, previously filled with crop from 
the inlet chute 38, are emptied through the outlet 
chute 42, At the same time, empty following com- 
partments 48 are filled from the inlet chute 38, so 
that the crop level falls in the Said iniet chule below 
95 the level of the sensor 50, which is thus switched off. 
whereby the . - ne assembly 46 is slopped. Crop then 
buitds up again in !he «nlet chute 38 

Obviously, the pressure sensor 50 can be replaced 
by a photoeiectric R^nsor 0' a'ly other kind of sensor 
100 capable of sensing that the crop has built up to a 
predetermined level in the inlet chule 38 and c ^ pro-; 
vidingan output 'or initiating operation o' the vane ■ 
assembly 46. 
In accordance with the invention, the compart* 
105 ments48 of the trap 40 have a predetermined known - 
volume, and the revolutions (o» given panial revolu- 
tions) of the vane assembly 45 are counted. Prefer* 
ably but not essentially the revolutions of the vane 
assembly 46 are sensed by a magnetic or electronic 
I T 0 switch 52, which supplies one electrical pulse for 
e^ch one or for each of a plurality of compartments 
from which the crop is released. If, for example, the 
switch is a revolution counter such that one pulse is 
;:trociuced per complete revolution of the vane 
11 r> rt ss«mbly. each pu»se will represent a flow into the : 
. ? nk of a voi(ime of crop eQual to six times the ! 
kr.cwn v • :..(ne of an individual compartment 48. TKe 
essenliat 1 1 quirement for accuracy is that crop will ; 
oniy be released out of completely filled compan- 
120 mfitntsAS ii> the trap 40, and it is desirable tor this 
reason !o locate the pressure sensor 50 some dis* : 
taoce above the trap, so that a greater or lesser head 
of crop will remain in the »nlet Chute 38 above the 
ircp40et all times. 
1 25 It is envisaged that the individual vanes 54 of the 
vane assembly 46 will be metal backed nylon plates 
to ensure relatively tight engagement a - the cylin: 
drical wall of the trap 40 sufficient to prevent leak* ' 
age, whilst offering sufticient flexibility to yield 
1 30 under a pressure which could otherwise c<>U5e jdnv! 
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ming, as might ariso due to the presorted of $mall 
stones Of other fofoiQn bodies in the nofninally clean 
crop flow. Vanes 54 comprising metel ptdtes faced 
with rubber at their outer edges may ahernatively be 
5 emptoyedi or possibly the wall of the trap may be 
resiliently mounted in the chute 39, 42 to minimise 
risk of jamming. 

fn the driving cab, a mini-compiiter wt(( incorpo- 
rate the conventional area indicator and wilt receive 

10 the electrical pulses from the revolution sending 
switch 52. This computer will have a digital readout, 
and be progrem/ned in a p0Tmanent memory iof 
calculating functions and a volatile memofy for vari^ 
able factors such a$ volume to weight converters. 

15 The iauer conversion is dealt with later in connection 
with a crcp weighing device which may be used in 
conjunction with the volume meter. Three digital 
readouts arn envisaged, one for area^ one for volume 
and/or weight, and one {possibly longer) for selec- 

20 tive display of any of the possible computed meas- 
urements which have previously been mentioned. 

An alternative embodiment of the invention is 
shown in Figure 3, The rotary trap 40 of Figure 2 is 
replaced by a straight flap-type trap 6Qihaving two 

25 vertical compartments 62 side-by-$ide which are Ui- 
leci alternately from the inlet chute 64 and when fuii 
alternately release the crop into an ouUet chute 6$, 
Coupied top flap 68 and bottom f?ap 70 conttot the 
crop flow, on© compartment always b<£iAg closed 

30 over the top when the other is ctosed at the hottom. 
The lop of the compartment of predetermined vol- 
ume is defined by a pair of cut-off flaps 72 and 74. A 
pressure sensitive switch is indicated at 76; this may 
be pressure sensitive on both faces, or two sub- 

3$ switches may be employed. Assuming the switch 76 
responds to a head of crop above the left-hand com- 
partment 62, the cut-off f!ap 72 is moved in, pen^tr at' 
ing the crop lo enclose a predetermined volume cf 
the crop above the bottom flap 70 which is closung 

40 the bottom of the left-hand compartment. On com. 
pletion of movement of the cut-oft flap 72, e g. as 
determined by a second sensor, the top and bcxtom 
flaps 68 and 70 are switched ovitr, releasing the ps-tt 
determined volume of crop from the left-hand rom' 

45 partmeni. Completion of the nx>vement of these 
flaps, e g- as determined l?y a third sensor, causes 
the cut-off flap 74 in the right-hand compartment to 
move out, allowing the right-hand compartment, 
now closed at the bottom, to fiH from the inie» chute 

50 64 until a head builds up to operate the pressure 
svv t:;:h in response to a head of crop above the 
righT-hdod compartment 62. 

Tne number of predetermmed volumes of crop 
which are being released can be counted by a suit- 

55 able magnetic or electronic switch 78 responsive to 
the movement of one of the flaps. Alternatively, the 
operations of the pressure switch 76 can be counted. 

A third embodiment of the invention is indicated in 
Figuf* 4. This metering device, generally designated 

60 8Ct is expected to be mounted in the tank at the out- 
put end of the tank elevator 8\. A frame 82 including 
a top guard 83 is mounted to the elevator &i t:\ . 
clamp 84. An endless chain 85 carrying 5p6;;e<i J japs 
or paddles 86, e.g. of rubber, i« driven from a pow^r 
65 output of the harvester, e g. hydrostatically or elec- 



trically. The referenced? denotes a driven sprocket 
and reference SS denotes a sprung guide roller. 
Within the loop defined by the endless chain 85, the 
crop is emptied from the tank elevator 81 into a 
70 chamber (trap) 89 containing a pressure sensor 80. 
When a sufficient head of crop builds up to activate 
the sensor 90, the chain 85 is driven. Crop exits 
through an opening 91 at the bottom of the chamber 
89 lo enter spaces 92 of known volu''^e defined bet- 
75 ween successive paddJes 86 by a bottom guard 03. 
The crop contained within thes« Titled spaces is con- 
veyed by the chd;n drive when operative to the 
upper end 94 of the t>ottom guard 93, where it is 
released to fall into the tank. A counter 95. e.g. 
80 associated with the drive sprocket 87, in effect 

counts the number of known volumes of crop being 
released. When the head of crop in chaTnt>er 89 fails 
below the pressure or other suitable sensor 90, the 
drive of the chain is stopped until the head of crop 
85 builds up again. The arrangement permits the tank 
to fill to the top. where the top run of the ch^ in is 
located, since a small flow of crop along the top fun 
of the chain and down the right 'hand run thereof, 
v\ hich is open at the l>ottom 96, does not substan- 
$0 '..ti:'/ tfi^fect metering. 

In alJ embodiments, an over-ride switch wilt be 
provided in (he driving cab to enable the crop meter- 
ing device to be rendered inoperative This over- ride 
switch is necessary to enable the trap to be emptied, 
96 at thp end of a he zesting operation, without falsely 
increasing The measurement of the amount of crop 
due to the counting of operations of the trap wnen 
the compartment or compartments are not full. 
While three practical embodiments of the volume 

too metering device of the invention have been above 
descrit>ed, various modifications are possible gener^ 
ally in accordance with the basic concept of metering 
crop flow in a combine harvester by volume, utilis- 
ing a com panmented trap in the dean crop flow 

105 which is operated under the control of 3 sensor 

which determines when acorrpartment is full before 
permitting the crop in said full companmerttis} to be 
released. Such a concept does not exclude the pes 
sibility of using a continuously variable sensor, e.g. a 

no potentiometer, which through a variable speed 
motor or the like continuously varies the rate of 
release of crop from the compartrnented trap, i.e the 
speed of the vane assembly or chain, whilst main- 
taining a head of crop above the trap to ensuie ihat 

1 1 5 crop ic only released from filled compartments. 
Referring now to Pigure 5, a volume metering 
devic^, designated 100, is generally in accordance 
vv!i.^. the embodiment above described w>th refer- 
ence to Figure 2. As already explained, the metering 

1 20 device 'iOO supplies an electrical output to a cal- 
culator or computer (in the harvester cab) which c^- . 
provide lo a visual disp*ay a measure of the volume 
of corn being harvested- A computer can be input 
with a weioht conversion factor-determined by man- 

125 ual measurement of the weight of a small known 
volume of corn. However, the device of Figure 5 
enables a volume to weig^tt conversion to be 
effected autQmaticat'y during metering of the crop 
The weighing device of Figure 6 is generally 

^20 designarec iio, :iod comprises a chamber n 2 



>vHr>ti»fftH trt thf fiig}p »f *hA x/^ iumetfic meter 100. TL :; 
chamber 112 1$ mounted to ^ ^ side wall 102 of the 
volumetric meter lOOthroi *iUspensiof> rollers 
wi iich al'ow a limited up and down movement of i^^a 

5 chamber, including all components carried by it, 
effectively to load the weiflht of the chemtjer on to s 
)oad celt 124 fixedly mounted beneath the chamber. 

The chamber 112 has a top inlet 114 from the heai^ 
of crop 104 above the volumetric meter 100, and a 

10 bottom outlet 11$ back to the clean crop flow betow 
said meter 100. Openine and closing of the inlet 114 
and outlet 1 1 6 is effected by a $huner 11 mo va bl e . 
up and down by an electromagnetic drive (not 
shown). Suitable means will be employed to prevent 

15 any crop becoming trapped in the narrow clearances 
between the inner wall of the volume meter 100. the 
shutter 118 and the inner wall of the weighing 
device. The shutter 1 18, it is to be noted, is carried by 
the main framework of t^e chamber 112 to be sus- 

20 pended therewith on the above-mentioned roller 
mounting. 

Within the chamber r2 is a high level, chamber- 
full sensor 120 and a low level, chamber-empty sen- 
S0r122. 

?S vv^ en the chamber 11? niis to the -avel of the sen- 
sor 120, integration of en t iectrical output of the load 
cell 124 is automatically initiated. Directly or Indi- 
rectly, the load ceil 124 is zeroed for an empty 
chamber 112, so that its measured output depends 

30 onthc weight of crop in the filled chamber- 

At the end of a predetermined time period, integ- 
ration of the load cell output is terminated and a 
signal is fed back to the electromagnetic drive for the 
shutter 11 8, so that the shuner is lifted, thereby 

35 opening the bottom outlet 1 16 and dosing the top 
inlet 114. The chamber 1 12 empties, and when 
empty the sensor 122 provides a signal to the shutier 
device for dropping the shuner, thus opening the top 
inlet and cJosing the bottom outlet When a fui! 

40 chamber 1 12 is again sensed, a subsequent weigh- 
ing measurement can take place. 

The output of the integrator (not shown) is fed to a 
computer in the harvester cab which already 
receives a signal representing volume output, and a 

45 volume to weight conversion is effeaed to enable a 
weigh: measure of the crop being harvested to be 
displayed on the display device (conveniently an 
LED or LCD binary display unit). 

Moisture content correction may be effected 

SO automatically in the computer by means of a mois- 
ture content signal fed from a resistance pad 1 26 
located within the chamber 1 1 2. The moisture con- 
tent signal is taken into account during the measur- 
ing period, when the crop is static within the 

55 chamt>er112. 

One particular point which should be mentior^ed in 
connection with the described arrangement is that 
integration of the load c^ll output over a reasonable 
time period is desirable to avoid or at least minimise 

t>0 errors due to vibration when the harvester is opera- 
tional. The predetermined period will t>e selected to 
minimise such errors, end generally will not be less 
than a few aecond^ nor greater then a number oi 
minijtes. A shorter period possibly with increased 

65 risk of errors enables the weight of cofn being har- 



vested to be monitored more frequently, so that var- 
iations from one small area of a harvested field to ! 
another may be more readily detected. Generally 
speaking, however, it is variations between larger , 

70 harvested areas which are more significant and the ; 
ability to be able to check the crop yield every few : 
minutes is the maximum requirement. 

Various modifcdtions of the Oescribed arrange- ! 
ment of Figure 5 are possible withir: the scope of the 

75 invention. In particular, the terr.> "load cell" dS usedi 
herein should be broadly construed to include any ; 
convenient measuring device capable of pr educing I 
an output dependent on the weight of the toad to j 
which it is subjected, such for example as a strain 

80 gauge. Again, In the described embodiment, one 
side of the load cell is fixedly mounted. However, 
this is not an essentia! requirement, ft is possible, for 
example, to incorporate a counterweight or counter- 
balancing mechanism in the system to balance the 

86 weight of the weighing chamb^^r, so thet the load cejit 
is subjected onty to the weight of the crop. Such a ; 
modification may entail mounting at (east one side ! 
of the load cell to a member forming part ot the | 
cmmtefUaiaricJng mechanism. 

9c y ZiAiMS ^ \ 
~T. TCcrop metering device for combine harves* ' 
ters, located in the dean crop flow, and comprising '^a 
trap for creating the build-up of a head of clean crop, 
a sensor for determining when the head has built up 

95 to a predeter'^'ined level, means responsive to the • 
sensor for initiating release Of successive volumes of 
crop from the built up head thereof, and means for , 
measuring the volumetric rate of release which 
tends to maintain said head at the predetermined ; 
100 level. 

2. A device according to c»elm 1. wherein said | 
crop releasing means is operative successively to ! 
release known volumes of crop at variable time > 
intervals, and the measuring means comprises 

105 means for counting said known volumes of released 
crop. 

3. A device accordtng to claim 2, wherein said ; 
trap is a compartmented trap interrupting the flow of 
clean crop, the sensor is positioned to sense when 

110 the interrupted flow of crop has accumulated to a i 
given excess upstream of a filled compartment of 
known volume, end the releasing means is operative 
in response to the sensor to release downstream the 
crop from successively filled compartments. i 

115 4. A device according to claim 3. wherein the trap 
and crop releasing means comprises a circular houjs- 
ing for a roiatable paddle wheel divided into seg* - 
ments to form in said housing a succession of said ; 
compartments of known volumes. 

120 5. Adevice according to any of claims 2 to 4, 
wherein said known volumes are equal volumes. 

6. f\ device according to any of claims 1 to 5, in ' 
combination with means for weighing a small 
known volume of crop and a calculating means tori 

125 receiving measurement signals from the measurini^ 
mesns for volumetric rate of release and from said; 
weighing means and for converting the volumetric; 
medSurement into a measurement by weight. 

7. The combination according to claim 6. 

130 wherein the weighing means comprises a Chamber 



of known volume which Is filled with successive 
sampt«ft of the crop# « load cell at the bottom of the 
chamber to provide an output signal for a predeter- 
mined time period while the chamber 1% full, means 
5 f6r integrating said output sign«l to derive a meas- 
gra of the weight of crop in the filled chamber, and 
means for releasing the crop from said chamber 
after completion of the predetermined measuring 
period. 

in 8. The combination according to claim 6 or claim 
J, including a moisture content measuring means in 
the chamt)er from which is derived a correaion 
signal for the measured weight. 

9. The combination according to claim ^ or claim 
15 8 when appendant to claim 7, wherein the weighing 

chamber has a high level, chamber-full sensor and a 
low level chamber-empty sensor, a top inlet, a bot- 
tom outlet and a shutter means activated by the 
sensors to control said inlet and outlet the high level 
20 sensor being operative to initiate the measuring 
period and opening of the bottom outlet being initi- 
ated by a signal fed back from the integrating means 
at the end of the measuring period. 

10. A device according to j'ny of claims l to d, in 
25 combination with a ground area meior^ a computing 

means fed with measu rement signals from $aid 
ground area meter and the measuring means for 
volumetric rate of retease for computing the vol- 
umetric crop yield per unit ground area, and a dis* 

30 play unit in iho cab of the harvester fed with the 
output of said computing means. 

IV A device according to claim 1, wherein the 
crop releasing means is operative successively to 
release crop at a known discharge rate during $uc- 

35 cessive variable time periods which tend to maintain 
said predetermined head of crop^ and the measuring 
means (s operative to measure the lengths of said 
tin-^e periods. 
12. A crop metering device for combine harves 

40 ters substantially as herein"- ^ore described with 
reference to the accompan. >^ firawings. 

f^nl«d «w Hm Ms^Ht/t St«ti&«wv OfKM W TM « Prtis Ud, 

«S,t»^«^ * trmf'm^ Otv^ 24 Soiii>wnpton SuiKftngi. UAtf«f>. WC3A lAY, 



